A group of 19 anti-class II monoclonal antibodies produced in different laboratories were tested in ELISA for their ability to bind to a panel of synthetic peptides selected from HLA-DQ alpha and beta chains. No one of the antibodies tested was found to react with the synthetic fragments, thus confirming the common finding that MoAbs generally fail to recognize fragments of the native antigen. The possibility that this result might be partly due to the procedure used for screening hybridoma supernatants is discussed.
The antigenic sites of proteins are architecturally of two types: they may comprise residues that are on a continuous segment of the protein chain [1] , or are distant in sequence but, due to the folding of the polypeptide chain, come into close spatial proximity (discontinuous sites) [2] . Immune serum antibodies to an intact protein may be directed against both alternative site architectures, and their relative proportions may vary considerably from protein to protein [3, 4] ; monoclonal antibodies (MoAbs), on the contrary, appear to react preferentially with native conformations or discontinuous determinants [5] .
Since antibodies that bind to a peptide do exist in conventional antisera raised against a protein or a cell [3, 6, 7] , some of the MoAbs prepared by the hybridoma technique might occasionally recognize a linear amino acid stretch of the immunogen. Hence, by testing the ability of several MoAbs to bind to synthetic peptides selected from the amino acid sequence of the immunogen, it might be possible to select these that bind to a known epitope of the protein. Such MoAbs would be of considerable help in The ten synthetic peptides used for the binding assays were selected from published amino acid sequences of DQ membrane glycoproteins [8, 9] and were synthesized by the aid of a Beckman Synthesizer, model 990 B, or by manual synthesis. Some of the fragments were available from previous investigations [10, 11] . Highly polymorphic regions were represented by two peptides with alternative sequences. Peptides T, A(B), P(Q), G, W and V, covered approximately 30% of the DQ beta chain. Only two peptides (E and N), for a total of 23 residues, were selected from the alpha chain; the low representation of this chain was in accordance with the recent finding that the large majority of MoAbs investigated until today have been reactive with the beta chains [12] , suggesting therefore that most of the potentially immunogenic epitopes of the alpha chain are probably inaccessible due to the threedimensional folding of the alpha-beta dimer [13] . For the binding assay, microtiter plates were coated with 1 pg of peptide. The MoAbs were diluted 1:50 (supernatants) or 1:1000 (ascites); the assay was performed in duplicates using 50 pi of antibody dilutions. Goat anti-mouse horseradish peroxidase (GAM-HRP) Ig was used as the secondary antibody, and o-phenylendiamine as the substrate. The reaction was allowed to proceed for 15 min, then the plates were read at 492 nm in a Titertek Multiskan. As a positive control for antibody reactivity, the samples were simultaneously assayed on membrane glycoproteins extracted by non-ionic detergents from chronic lymphocytic leukemia cells (CLL 54) with known phenotypes (HLA-DR 1,5; HLA-DQw 1 w3), and purified by affinity chromatography on Lens Culinaris Lectin-Sepharose [14] .
The interpretation of the binding data had to take into consideration the fact that some peptides (notably P) were apparently recognized by all MoAbs: this binding was interpreted as a non-specific reaction between peptide P and the GAM-HRP Ig used as the secondary antibody (Morganti, personal communication). For most MoAbs, the profiles of the binding to the ten synthetic fragments were similar, but few of them apparently displayed a low affinity for one of the peptides. Those were Mo Ab 5 (for Q), Mo Ab 7 (for E), Mo Ab 9 (for N), Mo Ab 10 (for A), Mo Ab 14 (vor V). Examples are shown in Fig. 1 . Those five antibodies were then processed further. 50 pi of ascites or 1000 pi of supernatants, diluted to 2 ml with PBS, were loaded on 0.8x4 cm columns packed with immunoadsorbents prepared by linking Sepharose-AH to the synthetic peptides with MBS or glutaraldehyde [7] . Those conjugates had previously been successfully employed for the isolation of anti-HLA-class II antibodies from the serum of a rabbit immunized with B lymphoblastoid cells [7] , The columns were washed first with PBS, then with 0.2 M glycine-HCl buffer, pH 2.6. Most of the protein amount loaded (90-95%) was eluted with PBS; a minor peak (2-4%) with the acidic buffer. Both fractions, adjusted to the same protein concentration, were then tested with an ELISA on soluble membrane glycoproteins from CLL 54 cells. All antibody activities were detected in the first fractions. Additional investigations were carried on using Relabeled peptide Q and V (Chersi et al., submitted for publication) testing MoAbs 5 and 14 in immunoprecipitation, as well as by RIA using 12 T-labeled MoAbs 7 and 14 and peptides P and V (data not shown). Both experiments indicated that the antibodies tested failed to bind to the fragments. These experiments, therefore, confirmed that although the probability of detecting MoAbs reactive with one peptide might have been relatively high, no one of the 19 reagents tested apparently bound any of the 10 synthetic fragments assayed. This confirmed the common view that MoAbs raised against a native protein are conformation-specific and thus generally do not bind peptide fragments of the molecule [5] .
We suppose that the extreme rarity of peptidereactive anti-class II MoAbs might be explained by the fact that, in most protocols, hybridoma supernatants are screened by binding assays with intact cells or solubilized glycoproteins as targets and not with peptides. In other words, this procedure selects for those clones that secrete antibodies with high affinity for complex conformational determinants as opposed to MoAbs with low affinity for those sites. The latter probably include most, if not all, hybridomas that secrete antibodies directed to linear amino acid sequences. These MoAbs, like antipeptide antibodies [11] , probably exhibit low affinity for complex discontinuous determinants. The paucity of peptide-reactive MoAbs described hitherto might, therefore, be a consequence of the screening procedure used. It is predictable that, in analogy to rabbits, sera of mice immunized with cells or intact proteins contain a low but measurable proportion of antibodies to linear sequential sites, and that clonesproducing antibodies to those continuous epitopes might be isolated by suitable technique. The main problem in detecting those peptide-reactive antibodies in hybridoma supernatants probably concerns the number of screening tests to be performed: since the statistical probability of finding a peptide-reactive antibody increases with the number of peptides assayed, the synthetic fragments to be tested should ideally cover the whole protein length, and overlap each other by a couple of residues. For practical reasons, the synthesis might be limited to l A or V* of the theoretical fragments, using as criteria for the selection of the fragments the hydrophilicity index [15] , or the occurrence of multiple allotypic variations in the amino acid sequence, since those fragments are more likely exposed on the surface of the native molecules. Even so this would imply, for a protein of MW 30,000, the preparation of 12-15 fragments, each to be tested in duplicate or triplicate on each of the several hundreds hybridoma supernatants. This practical problem may be partly overcome by testing the hybridoma supernatants by ELISA on mixtures of 4-5 peptides, and then by re testing each positive well on each of the 4-5 fragments, in order to individuate the peptide that is effectively recognized by the respective Mo Ab. This procedure would reduce the time required for screening to an acceptable level.
